Mouth gape sizes of marine finfish larvae determine the size of rotifer prey that can be ingested, so providing appropriate size rotifers controls the success of larval rearing. It is difficult for hatcheries to maintain pure cultures of multiple rotifer species by long-term serial dilution without cross-contamination. In this paper, we describe a technique for utilizing multiple rotifer species in larviculture that uses rotifer diapausing eggs as inocula, enabling hatcheries to supply larval predators with optimally sized rotifers. Biodiversity in the Brachionus plicatilis species complex is extensive, including considerable variation in body size. In this paper, we show that large quantities of diapausing eggs can be produced from many Brachionus species. Using the full range of body size diversity from seven Brachionus species, we can produce adult female rotifers with mean body lengths as small as 137 lM, or as large as 305 lM, and neonate females with body lengths ranging from 103 to 206 lM. The length of diapausing eggs for small Brachionus species averaged 100 lM, and 166 lM for large species. Diapausing egg production varied by 3.6 fold among 14 strains. Using diapausing eggs of the very small rotifer Proales similis (88 lM) to inoculate mass cultures also is described.
Introduction
Over the last 20 years, biologists have developed a deeper understanding of the species diversity in the taxon Brachionus plicatilis Muller, 1786 . Brachionus plicatilis was classified as a single species until 1995 when a second species, B. rotundiformis Tschugunoff, 1921, was considered valid (Segers, 1995) . Since then, it was recognized that B. plicatilis is actually a cryptic species complex composed of at least 15 species . This analysis is the synthesis of many authors working over a few decades and is based on morphological, ecological, and gene sequence analyses. If this biodiversity is to be useful in any application, we need to develop means for its collection, storage, and distribution. The life cycle of monogonont rotifers provides a mechanism to achieve this with diapausing eggs. They are able to withstand desiccation and freezing and remain viable for decades in a laboratory (Pourriot & Snell, 1983; Schroder, 2005; García-Roger et al., 2006) .
The storage and distribution of this rotifer biodiversity present an opportunity for aquaculture, which is still heavily reliant on live rotifer feeds for the larval rearing of many marine finfish (Hagiwara et al., 2001; Lubzens et al., 2001; Conceicao et al., 2010; Hagiwara et al., 2017) . Three morphotypes were recognized early in the history of rotifers in aquaculture (Fu et al., 1991) . These were called ''L' ', ''S,'' and ''M'' morphotypes and corresponded to large, small, and medium body sizes, respectively. These morphotypes are utilized for larviculture of fish with corresponding mouth gape sizes (Hagiwara et al., 2001; Kotani, 2017) . It was long understood that rotifer body size is primarily one of genetically determined trait, with only small influences of environmental conditions (Yufera, 1982; Snell & Carrillo, 1984) . Snell and Carillo (1984) reported that Brachionus body length could be changed by diet, temperature, or salinity manipulations by only 15, 12, or 11%, respectively. In contrast, they showed that neonate rotifers are about 85% smaller than fully grown adults, and increase in size post-hatch is primarily by cytoplasm synthesis rather than cell division. Kotani et al. (2006) demonstrated that it is possible to make crosses between a Japanese and German strain to produce hybrids. The F1 hybrids had 19% higher reproductive rates and an intermediate body length (276 lm) between the two parental strains.
Using appropriate size rotifer strains for marine finfish larviculture to a large extent determines its success (Hagiwara et al., 2001; Lubzens et al., 2001; Kotani, 2017) . For example, Hagiwara et al. (2007) reported rearing larvae of the threeline grunt, Parapristipoma trilineatum Thunberg, 15 days post-hatch on the rotifer B. rotundiformis (lorica length, 90-210 lm). These larvae grew much better during the first 7 days than larvae fed B. plicatilis (160-320 lm) exclusively. However, the larvae grew better when fed the larger B. plicatilis after day 7. The key to being able to apply such a feeding regime in hatcheries is maintaining mass cultures of rotifer species of different sizes (Hagiwara et al., 2007) . Those authors also surveyed 70 genetically distinct Brachionus strains and found adult female body lengths ranged from 170 to 320 lm when cultured under standard conditions of 25°C and 22 psu salinity. Body size grew up to 20% larger when cultured at low temperatures (10-15°C) or low salinity (10-15 psu). This result was corroborated by Walczynska and Serra (2014) who showed that adult body volume was smaller by 19% at 27.5°compared to that at 17.5°C in B. plicatilis. Hagiwara et al. (2007) found that a diet of yeast also produced rotifers 14-17% smaller than a diet of the alga Nannochloropsis oculata Droop 1955. Hagiwara et al. maintained about 100 Brachionus strains in their lab by serial dilution culture. They reported that only about 20 strains retain the ability to reproduce sexually in their culture conditions. This observation illustrates the common tendency of Brachionus cultures to rapidly lose the ability for sexual reproduction after several months in laboratory culture (Serra & Snell, 2009 ' Papakostas et al. 2006; Kostopoulou et al. 2009 . Brachionus 'Nevada' is genetically distinct, but it is an as yet unnamed species in the B. plicatilis species complex . One likely reason for deploying different Brachionus species in different European hatcheries is that they undergo markedly different optimal growing conditions. This is not surprising when considering environmental conditions over the geographic range from Norway to Greece. Each fish hatchery has a unique set of environmental conditions and style of operation. By selecting among the various Brachionus species for growth under the specific conditions of the hatchery, rotifer production and culture stability can be optimized. Choosing the best among several Brachionus species makes it more likely that hatcheries will be able to closely match their rotifer production to their growing conditions and the needs of their larval predator (Conceicao et al., 2010; Kim et al., 2017; Kotani, 2017) .
A variety of ecological differences among the Brachionus species have been documented. These include species-specific salinity, temperature, and diet optima, and traits that affect mass culture performance like tolerance of ammonia, starvation, and hypoxia. For example, B. plicatilis s.s. grows better at lower temperatures and salinities than B. manjavacas Fontaneto et al. 2007, B. ibericus Ciros-Perez et al. 2001 and B. rotundiformis. In comparison, B. ibericus is better adapted to low salinity and high temperature, whereas B. rotundiformis performs better at high salinity and high temperature (Gabaldon et al., 2017) . These ecological preferences can be exploited in aquaculture by choosing the rotifer species that is best adapted to local growing conditions. Despite the advantages of using multiple rotifer species of different sizes in larviculture (Lubzens et al., 2001) , it is often difficult for hatcheries to maintain them in separate mass cultures. This is because maintaining pure rotifer cultures by long-term serial dilution is technically difficult even for the most experienced labs. A single error can result in crosscontamination, which typically leads to rapid competitive exclusion of one species (Ortells et al., 2003) . Our main objective in this work is to extend the number of Brachionus species for which diapausing eggs are available for aquaculture beyond the two commonly used species: Brachionus plicatilis and B. rotundiformis. A secondary objective is to characterize the size of several B. plicatilis complex species, demonstrate their ability to produce diapausing eggs in collectible quantities, confirm their genetic identity, and compare diapausing egg hatching and population growth rates among species. We hypothesize that it is possible to develop a collection of diapausing eggs, which makes a larger fraction of the size variation in the B. plicatilis species complex available to aquaculture. Such a collection of diapausing eggs will enable hatcheries to conveniently use a broader array of Brachionus biodiversity in larval rearing by maintaining several rotifer species as diapausing eggs without cross-contamination. This enables hatcheries to supply their larval predators with optimally sized rotifers during fish larval development, grow rotifer strains best adapted for local environmental conditions, and reduce the time required for upscaling from stock to mass cultures.
Methods

Rotifer collection
Rotifer strains were obtained from a variety of sources over more than three decades. Once acquired, strains were initially maintained by serial dilution culture as described in the next section. If males and diapausing egg production could not be induced under our lab conditions, these strains were eliminated from the collection. The strains that became permanent members of the collection were gifts from the following researchers: Brachionus manjavacas (Bm) Russian- To produce diapausing eggs, rotifers were first cultured in a 1-l flask with 15 psu ASW and T. suecica. These flask cultures were started either from neonates hatched from diapausing eggs or from the existing serial dilution cultures. Once the flasks reached sufficient density, five to ten 12 l bags of 15 psu ASW and around 2 9 10 5 cells/ml T. suecica were inoculated at a density of 400 female rotifers/bag (0.03 rotifers/ml). 12 l bag cultures were supplemented periodically with 50 to 100 lg/ml S.parkle commercial rotifer feed (INVE Aquaculture, http:// www.inveaquaculture.com), depending on the density of rotifers.
Samples from each bag were checked daily for rotifer density and diapausing egg production. When diapausing egg production was complete, the bags were drained into buckets where the diapausing eggs settled to the bottom. The top portion of the bucket was carefully decanted off, and the remaining portion was blended to break up any algae clumps. The diapausing eggs were retained on a 53-lm mesh filter and rinsed several times to wash away any remaining algae.
Once diapausing eggs were collected, they were rinsed off the filter into a beaker and stored in water at 4°C for at least 1 month. This incubation allows the diapausing eggs to complete development and promotes synchronous hatching. After incubation, the eggs were filtered onto 53 lm mesh and allowed to air-dry overnight at room temperature. Once dry, the eggs were broken up to get a loose powder by hand and stored in glass vials at -20°C. Once dried and stored at -20°C, these diapausing eggs are viable for several years. The dry mass of each batch of diapausing eggs produced was recorded to calculate the average production in mg/l.
To optimize diapausing egg production and recovery, modifications were made for some strains. For Br HAW, the salinity of culture medium was raised to 27 psu. For Bc Gainesville, rotifers were cultured in EPA and fed C. kessleri or Chlamydomonas reinhardtii P.A.Dangeard 1888. Due to their small size, diapausing eggs from Bc Gainesville, Br HAW, Br Italy, and B. sp. JPN S-type 2014 were collected using 25 lm mesh. Brachionus sp. ''Almenara'' and B. sp. JPN S-type 2014 carried their diapausing eggs internally, so instead of decanting, the contents of the entire culture were filtered and processed.
The diapausing eggs of P. similis are not morphologically distinguishable from their asexual eggs. Consequently, P. similis were allowed to naturally deposit their diapausing eggs in microcentrifuge tubes without further concentration.
COI sequencing and bioinformatics
The COI gene sequencing was performed on multiple clones from each Brachionus strain to verify the species identity and purity of each culture. Biomass of several hundred rotifers was collected on 25-53 lm mesh depending on the size of the strain, and genomic DNA was extracted using the Qiagen DNeasy Blood and Tissue kit. We employed PCR to amplify the COI gene using universal invertebrate primers LCO1490 (5 0 -GGTCAACAAATCATAAAGATATTGG-3 0 ) and HCO2198 (5 0 -TAAACTTCAGGGTGAC-CAAAAAATCA-3 0 ). Thermocycler conditions for amplification were 2 min at 95°C and 40 cycles of 95°C for 30 s, 45-47°C for 90 s, and 72°C for 90 s. The PCR product was run on a 1.5% agarose gel, and bands were extracted using the QIAquick Gel Extraction Kit (Qiagen). Purified COI DNA was sequenced by Eurofins Genomics, and sequences were aligned and edited using CodonCode Aligner (CodonCode Corporation, http://www.codoncode.com/aligner/). Sequences were compared to Brachionus or Proales COI sequences in GenBank using the standard nucleotide BLAST (megablast). Phylogenetic analysis was performed using the Clustal Omega Program (https://www.ebi.ac.uk/Tools/msa/clustalo/). We selected the best COI sequence match from a population isolated from the same geographic location.
Body size and egg measurements
To compare sizes of different rotifer strains, measurements were taken of the lengths and widths of the lorica of both neonates and adults. Neonates were hatched from diapausing eggs and collected within a few hours of hatching, and ovigerous adult females were collected from established log-phase cultures. Animals were transferred to 0.5 ml ASW, anesthetized with 1 ml club soda, and fixed with 1-20 ll 20% formalin. Animals were imaged at 200-400 9 depending on their size, using a Zeiss Imager Z1 microscope. Lorica length and width was measured in these images using ImageJ (https:// imagej.nih.gov/ij/). 10 to 15 animals of each age and strain were measured to calculate the average body size. To measure egg size, diapausing eggs were rehydrated in ASW for at least 30 min and pipetted onto slides. 10 to 15 eggs for each strain were imaged at 9 400 using the Zeiss Imager Z1. Length and width were measured for each image using ImageJ.
Diapausing egg hatching
To determine the hatching rates of each batch of diapausing eggs, they were first rehydrated with the appropriate media. The Br HAW was rehydrated with 27 psu ASW, Bc Gainesville was rehydrated with EPA, and all other strains were rehydrated with 15 psu ASW. Diapausing eggs were incubated in media at 25°C for at least 30 min, and then transferred into 24-well plates. A total of 100-120 eggs were transferred for each strain, with 20 eggs each placed in replicate wells. Eggs were carefully examined for intact, well-formed embryos and membranes, and any eggs that appeared damaged were removed. This typically was less than 10% of the population. Plates were incubated at 25°C under constant fluorescent illumination (2000 lux). Number of animals hatched was scored after 24, 48, and 72 h, and cumulative percent hatching was calculated for each time point. If hatching rate for any strain was below 20%, that strain was repeated with rehydration in 7.5 psu ASW to determine if salinity affected the hatching rate.
Population growth rate estimates
Population growth rate experiments were conducted using neonates hatched from diapausing eggs. For each strain, two neonates were added to each of 8 replicate wells in a 24-well plate. Wells contained 6 9 10 5 cells/ml T. suecica in 1 ml 15 psu ASW. For Br HAW, wells contained T. suecica in 27 psu ASW, and for Bc Gainesville, wells contained 7 9 10 6 cells/ ml C. kessleri in 1 ml EPA. Brachionus sp. JPN S-type 2014 grew better at low algae density, so wells contained only 1 9 10 5 cells/ml T. suecica. Plates were incubated in the dark at 25°C, and the number of animals in each well was counted at 48 and 72 h. The average population growth rate/day (r) was calculated for each strain at 72 h.
Results
Diapausing egg production and size
This collection of Brachionus plicatilis species complex geographic isolates contains diapausing eggs of five well-characterized species and three as yet unnamed species (Table 1) . Some diapausing eggs (e.g., Brachionus manjavacas ''Russian'') were obtained more than 35 years ago and preserved dry in a freezer (-20°C) with periodic hatching. Others were obtained as live cultures and maintained as serial dilution cultures until they could be tested for diapausing egg production. Through the years, we have tested 24 brachionid strains for diapausing egg production under our test conditions. 29% never produced males or diapausing eggs, and they were dropped from the collection. We were left with 16 strains and species that reproducibly produced enough diapausing eggs so that they could be collected, dried, and stored in a freezer without the need for continuous culturing.
Diapausing eggs of these Brachionus species were all ovoid in shape, without obvious surface sculpturing at 9 400 magnification. Diapausing egg lengths ranged from 166 lm for B. manjavacas Rus to 100 lm for B. rotundiformis HAW (Table 2) . Widths for these species were 114 and 73 lm, respectively. These measurements enabled us to estimate diapausing egg volume using the equation of Walsh et al. (2017) . Mean diapausing egg volume of the B. plicatilis/manjavacas species was 9.31 9 10 5 lm 3 compared to 2.83 for B. rotundiformis species and 5.43 for B. calyciflorus. The volumes of these Brachionus diapausing eggs are on the small end of the species distribution described by Walsh et al. (2017) .
Genetic classification of species and strains
Using an average of 661 (561-717) nucleotides from the COI mitochondrial gene sequence, we were able to classify all geographic populations into species (Table 1) . This represented 89-100% coverage of the gene, with identity ranging from 95 to 100% for Brachionus species and 83% for Proales. The Evalues were at or near 0 for all populations, so we have high confidence in the classification of these species.
Of the 16 rotifer strains in this collection, 4 are B. manjavacas, 5 are B. plicatilis, 2 are B. rotundiformis and 3 are unnamed Brachionus species. One is a freshwater species (B. calyciflorus) and one is not a brachionid (Proales similis). All of the marine species come from coastal marine habitats, coastal brackish ponds, or inland salt lakes. A few were obtained from an aquaculture facility (e.g., Brachionus rotundiformis HAWaii), but the origin of the natural population is unknown.
Body size measurements
The largest adult females in this collection are B. plicatilis species, with a mean length of 261 lm and width of 202 lm ( Fig. 1a, b .
Diapausing egg production rate
Under our culture conditions, Brachionus species in the collection produced from 2.5 to 40 mg dry diapausing eggs/l, with a mean of 11.92 ± 2.67 (Table 4 ). Since one mg dry weight equals approximately 2500 diapausing eggs, our production system averaged about 29,800 diapausing eggs/l in a 3-week production cycle. Brachionus plicatilis and B. manjavacas populations produced diapausing eggs at similar rates, and both were often more productive than B. rotundiformis species.
Diapausing egg hatching fraction
Dried diapausing eggs produced in our lab began hatching about 24 h after hydration at 25°C in light ( 
Population growth rates (r)
Diapausing eggs hatch into asexual females that begin reproducing within 24 h of hatching. Different species grow at different rates in our culture conditions ( Fig. 2) . We observed population growth rates as high as r = 0.91 for Bm GP and as low as r = 0.37 for Bp Poza Sur. Population growth rates were determined in a common environment, so they likely reflect genetic differences among species. These species may perform differently if cultured in different environmental conditions. 
Discussion
Rotifer diapausing eggs are the products of sexual reproduction and are diapausing embryos highly resistant to desiccation, high temperatures, salinities, and UV exposure (Schroder, 2005) . They are produced in natural populations as a means of escaping environments unsuitable for rotifer growth (Tarazona et al., 2017) . Diapausing eggs are released by females, fall to the bottom, and are buried in the sediments, where they can remain dormant for decades (García-Roger et al., 2006) . Diapausing eggs can be produced in the laboratory under controlled conditions, collected, dried, and provided to aquaculturists for use in larval rearing operations (Hagiwara et al., 1997; Balompapueng et al., 1997a) . These authors described techniques for producing diapausing eggs for one strain each of Brachionus plicatilis and B. rotundiformis. Our work extends to 16 the number of Brachionus species for which diapausing eggs can be produced for aquaculture. In addition, there are some locations where natural production of rotifer diapausing eggs can be collected and used in aquaculture (Dhert et al., 1997) . Rotifers are produced in most hatcheries in batch or semicontinuous cultures that are fed live or preserved microalgae (Hagiwara et al., 2007 . The intent of hatchery managers is to maximize the production of rotifer biomass/l in large, open tanks. A variety of bacteria, fungi and ciliates typically colonize these tanks, the composition of which is uncontrolled. Sooner or later undesirable contaminants colonize the tanks, and rotifer production declines. As a result, tanks need to be drained, cleaned, and re-started to restore production levels. It is critical that the rotifer inoculant for this upscaling be free from contaminants so that new populations can achieve maximum growth rates. Rotifers obtained by hatching diapausing eggs are contaminant-free and hatch into females that begin rapid asexual reproduction. Our experience has been that most contaminant problems and mass culture crashes can be avoided if rotifer cultures are periodically renewed from diapausing egg inocula. Doing this once every 3 months is usually sufficient to avoid problems. To initiate rotifer cultures from diapausing egg inocula, a 1-100 l culture of live microalgae is grown to a density of about 10 5 -10 6 cells/ml. Many algae species are suitable, including Tetraselmis, Nannochloropsis, Chlorella, Isochrysis, and Dunaliella, grown at temperatures of 15-32°C and salinities of 15-35 psu. Approximately 100 rotifer diapausing eggs/l are introduced into the algae culture where they hatch in about 24 h. Diapausing egg hatchlings initiate rapid asexual reproduction and soon enter into log phase population growth. It is possible to completely sterilize the rotifer diapausing eggs by decapsulating them with chlorine bleach (Snell et al., 2010) or treating them with other disinfectants (Balompapueng et al., 1997b) . After about 1 week, depending on temperature, the culture will contain a dense population of rotifers, free of contaminants, that is suitable for inoculating mass culture production tanks. The speed of this upscaling enables hatchery managers to grow rotifer mass cultures only when needed (Snell & Hoff, 1988) . Otherwise, rotifer stocks can remain dormant in a freezer, requiring no maintenance and with no risk of contamination.
Periodically using rotifer diapausing egg inocula enables aquaculturists to maintain tight control over the genetic composition of their rotifer species. Mass cultures close to the sea are especially prone to (Kotani, 2017) . Our experience has been that small rotifer species are particularly vulnerable to invasion and replacement by larger species. Returning to reliable diapausing egg inocula periodically insures that the best rotifer species is provided to larval predators.
There are well-established methods for conserving genetic stocks of rotifers used in aquaculture. When a new rotifer species or strain is collected from a natural population, rotifer scientists often clone the population immediately. Starting a population from a single parthenogenetic female drastically reduces the genetic variability of the population. This clone also may have a low propensity for sex (Franch-Gras et al., 2017) , making diapausing egg production in laboratory difficult. Working with rotifer clones lacking sexual reproduction may be desirable for scientific investigations, but it is not ideal for aquaculture. A better approach for maintaining a population's genetic diversity and capacity for diapausing egg production is to collect sediments from habitats of known Brachionus populations. The natural habitats of all of these B. plicatilis species are inland salt lakes or coastal marine environments. These sediments usually contain a sample of diapausing eggs from the diapausing egg bank that has accumulated over decades of rotifer growth at the site . Initiating a rotifer population from diapausing eggs hatched from sediments will enable aquaculturists to begin their cultures with genetically diverse rotifer populations still able to produce diapausing eggs. It is preferable to preserve a rotifer strain as diapausing eggs before it loses its ability for sexual reproduction. Loss of sex can happen quickly because the culture practices of most laboratories selects against diapausing egg production (Serra & Snell, 2009 ). Although it is convenient to initiate rotifer mass cultures from live samples obtained from other hatcheries, the risk of introducing unwanted contaminants into rotifer cultures is high. Moreover, using rotifers from other hatcheries may not provide the best species for local growing conditions or the larval predator being cultivated. It is best to systematically test the full range of Brachionus biodiversity available to determine which strain is optimal for a particular hatchery site and season and larval predator.
As the result of many years of intensive research, methods have been developed to produce diapausing eggs of several B. plicatilis complex species in the laboratory. As a result of this work, diapausing eggs from several geographic isolates of five species now are available to the aquaculture industry for testing in commercial hatcheries. These include Brachionus plicatilis s.s. (Hwang et al., 2013) , and B. asplanchnoidis (Michaloudi et al., 2017) , but diapausing eggs are not yet available for these species.
The Brachionus body sizes that we report in Table 3 are consistent with those reported by Suatoni et al. (2006) . For example, the mean length for L clades reported by Suatoni et al. is 281 lm and similar to the means of 261 lm for our B. plicatilis species and 247 lm for B. manjavacas (L clades). Suatoni et al. report an S clade mean length of 144 lm for their populations, and we report a mean length of 148 lm for our B. rotundiformis species. In contrast, our results are quite distinct from Campillo et al. (2005) , who report a mean length for B. plicatilis of 386 lm and B. manjavacas of 361 lm. Interestingly, Campillo et al. report that their B. manjavacas is 6% smaller than their B. plicatilis, just as we observed.
In 2009, a new marine rotifer was introduced to aquaculture called Proales similis (Wullur et al., 2009) . At 83 lm long and 40 lm wide, it is considerably smaller than even the smallest Brachionus rotundiformis. Proales has been mass cultured and demonstrated to be good food for seven-banded grouper larvae (Wullur et al., 2011) . The potential of this rotifer species for marine finfish larviculture is currently being explored. To facilitate these activities, diapausing eggs from this species have been produced in our laboratory and now are available to commercial hatcheries for experimentation.
Most hatcheries attempt to maximize asexual reproduction in their rotifer cultures to avoid the cost of producing males, and its concomitant reduction in population growth rate (Serra et al., 2004) . Under the serial dilution culture regimes of most mass cultures, sex is typically rapidly lost in a few dozen generations (months). Sex also can be suppressed by promoting culture conditions like high population densities ([ 100/ml), high temperatures ([ 30°C), high salinities ([ 35 psu), or limited food. Considering these observations, sexual reproduction in mass cultures should only be a transient hindrance for rotifer production, easily manipulated by culture conditions.
The nutritional quality of rotifers is another major concern for hatchery managers. All of the rotifer species that are available as diapausing eggs eat a similar microalgae diet. This includes live algae like Tetraselmis, Nannochloropsis, Chlorella, Isochrysis, and Dunaliella, refrigerated algae paste, or dried algae products like S.parkle, Algamac (Aquafauna), ORI-One (Skretting), or Nutrispring (Nannochloropsis gaditana lyophilized powder, AlgaSpring). It is more reliable to start diapausing egg hatchlings with live algae because inoculation density typically is quite low (* 100 rotifers/l) and a live algae diet gives rotifers the best chance to become the dominant grazers in mass cultures. As rotifer populations grow to higher densities, many preserved algal products become suitable as supplemental feeds to expand and sustain mass cultures. All rotifer species exhibit good growth on these diets, but because diet likely interacts with environmental conditions, each rotifer species will require optimization to the specific conditions of the hatchery.
